Hematologic effects of recombinant factor VIIa combined with hemoglobin-based oxygen carrier-201 for prehospital resuscitation of swine with severe uncontrolled hemorrhage due to liver injury.
The combination of traumatic injury, hemorrhage, and fluid resuscitation results in consumption and dilution of coagulation factors, adversely impacting hematology outcome in trauma patients. The hemostatic effects of escalating doses of recombinant factor VIIa added to hemoglobin-based oxygen carrier-201 were assessed as prehospital fluid resuscitation in swine with severe uncontrolled hemorrhage. Swine underwent liver injury causing severe uncontrolled hemorrhage and shock. During a 4-h prehospital phase, either hypotensive or tachycardic, or both, animals were resuscitated with hemoglobin-based oxygen carrier-201 without (0x) or with escalating doses of recombinant factor VIIa [90 microg/kg (1x), 180 microg/kg (2x), or 360 microg/kg (4x)]. The animals received one initial full dose of 10 ml/kg at 15 min and up to four doses of 5 ml/kg thereafter. From 4 to 72 h (hospital phase), animals received either transfusions or isotonic saline or both as needed. Hematology profile (complete blood count), thromboelastography, in-vitro bleeding (platelet function analyzer), and coagulation (prothrombin time) were measured and the results were compared using mixed statistical models. In all groups, dilutional coagulopathy was evidenced by reduced hematocrit, platelets, and thromboelastography-maximum amplitude, and increased platelet function analyzer closure time and thromboelastography-reaction time. During the prehospital phase, hemoglobin-based oxygen carrier-201 restored hemoglobin in all groups. Recombinant factor VIIa decreased prothrombin time in recombinant factor VIIa groups compared with the hemoglobin-based oxygen carrier-201 group (P < 0.01). Unexpectedly, increasing recombinant factor VIIa dosage tended to increase fluid requirement (P > 0.05). Compared with hemoglobin-based oxygen carrier, 1x recombinant factor VIIa tended to decrease blood loss, lactate and thromboelastography-reaction time at 24 h but the 4x group increased these parameters. Platelets and thromboelastography-maximum amplitude decreased (P < 0.01) with the 4x group. In swine with severe uncontrolled hemorrhage, prehospital resuscitation with escalating doses of recombinant factor VIIa in combination with hemoglobin-based oxygen carrier-201 did not change survival or hemostasis. However, there were trends toward possible benefits of low recombinant factor VIIa doses, whereas high recombinant factor VIIa doses adversely affected hemostasis.